Abstract: A 24-crown-8 ether-fused dehydrobenzo [18]annulene has been prepared via a stepwise Pd/Cu-mediated strategy. This annulene-crown ether hybrid forms a pseudorotaxane complex in CD 2 Cl 2 with dibenzylammonium hexafluorophosphate when they are combined in a 1:1 ratio, as indicated by 1 H NMR spectroscopy and mass spectrometry.
Phenylacetylene macrocycles 2 and networks 3 are potential building blocks for the assembly of tubular and/or porous molecular crystals. 4 Key to such a transformation is preorganization of the precursor molecules so that they may undergo controlled oligomerization/polymerization to form ordered arrays. Unfortunately, such preorganization in the solid state 5 is often rare and impossible to predict a priori. For example, tribenzo [14] annulene (1, Figure 1 ) 6 packs in the solid state according to the parameters outlined by Enkelmann 7 for a topochemical diacetylene polymerization. Indeed, 1 readily undergoes 1,4-polymerization when heated or exposed to UV light. 6 Subsequent studies of a number of other dehydrobenzoannulenes (DBAs) show the reactivity displayed by 1 to be unique. 8 More often than not the packing of the macrocycles in the crystal lattice precludes any type of ordered polymerization, which is reflected in the broader (w 1/2 » 5-10°C) than normal (w 1/2 <1°C) DSC exotherms of the annulenes.
Figure 1
The structure of tribenzo [14] annulene (1) A possible solution to the preorganization problem involves supramolecular chemistry. 9 Over the last decade a tremendous number of ordered arrays and assemblies have been prepared utilizing various noncovalent bonding interactions (hydrogen bonding, p-stacking, dipole-dipole interactions, etc.). 10 One of the more interesting and relevant examples was the recent use of supramolecular organization for the first 1,6-polymerization of a triacetylene. 11 Similar preorganization has been successfully used for the polymerization of a number of other diacetylenes. 12 Encouraged by these reports, we decided to target a new class of pseudorotaxanes using crown etherdehydrobenzoannulene hybrids (e.g, 2) in order to organize the DBA molecules. These systems can utilize external forces such as the interpenetrating guest-host interaction between secondary dialkylammonium ion centers in guests containing one or more binding sites for crown ether hosts. 13 The resultant supramolecular complexes might thermally generate dimer fragments, which could provide insight into diacetylene polymerization for DBA systems. We describe herein our initial work to-1 Figure 2 The structures of crown ether-dehydrobenzoannulene hybrid 2 and mono-and dicationic hexafluorophosphate salts 3 and 4
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wards the assembly of novel supramolecular architectures containing hybrid 2 and the mono-and dicationic hexafluorophosphate salts 3 and 4, respectively ( Figure 2 ).
Hybrid 2 was assembled using the same strategy as that reported previously for the construction of site-specifically functionalized DBAs (Scheme 1). 8b,f,g Cyclization of ditosylate 5 14 with 4,5-diiodocatechol 15 using high dilution conditions gave diiododibenzo-24-crown-8 (6) in moderate yield. Cross-coupling 6 with two equivalents of 1-(4-trimethylsilylbuta-1,3-diynyl)-2-(triisopropylsilylethynyl)benzene 8g using in situ desilylation/coupling conditions furnished the a,w-polyyne 7 in 81% yield.
Desilylation of 7 with Bu 4 NF and subsequent Cu-mediated intramolecular oxidative cyclization under pseudohigh dilution conditions generated the benzo-24-crown-8-fused annulene 2 as a light yellow solid in 55% yield.
Slow evaporation of a THF solution of 2 afforded yellow blocks suitable for X-ray diffraction. The crystal structure of macrocycle 2 is shown in Figure 3 . 16 The annulenic core is essentially planar with a mean deviation less than 0.07 Å. The bond lengths and bond angles are typical for those found in other dehydrobenzoannulenes. 6, 8 Interestingly, the crown ether curves around the end of a second annulene. Although there are no p-stacking interactions in the crystal lattice, there are short CH...O hydrogen bonds that help dictate the crystal packing. With such a curved arrangement, it might be possible to thread both the crown ether and annulene, a motif we are actively pursuing.
Mixing equimolar amounts of hybrid 2 and salt 3 in CD 2 Cl 2 at room temperature resulted in a significant difference in the , and H 2 , respectively. Based on the large number of previous pseudorotaxane studies, 13 the observed chemical shift changes, as well as there being no indication of free 2, are consistent with strong complexation between the host and guest molecules.
The supramolecular complex 2×3 was also analyzed by FAB mass spectrometry. Although the spectrum did not show the parent peak of m/z 1085, peaks corresponding to M + -PF 6 and hybrid 2 were observed at 940 and 742 mass 
units, respectively. Attempts to obtain single crystals suitable for X-ray diffraction have been unsuccessful to date.
The complexation between DBA 2 and the bis-ammonium salt 4 was also performed in CD 2 Cl 2 by mixing a 2:1 ratio of host and thread molecules ( Figure 5 ). The results of this experiment are considerably more complicated. 1 H NMR spectra indicated the presence of a mixture of pseudorotaxane complexes and their free components in solution. The FAB mass spectrum showed very small peaks of the 2:1 complex corresponding to M + -PF 6 , M + -2PF 6 , and crown ether 2 containing a sodium ion. Further efforts to decipher these results are in progress.
In conclusion, we have demonstrated an efficient synthesis of crown ether containing dehydrobenzoannulene 2 and its ability to complex secondary dialkylammonium ions. The formation of a pseudorotaxane from a 1:1 mixture of 2 and 3 is facile in CD 2 Cl 2 , according to 1 H NMR spectroscopic data. The formation of the corresponding [3] pseudorotaxane from a 2:1 mixture of 2 and 4 was incomplete under analogous conditions. Synthetic efforts towards making bis-and tris-crown ether-fused annulenes are underway and experiments to probe the formation of more complicated supermolecules will be reported in due course.
Reagents and instrumentation used have been described previously. The diiodide 6 (981 mg, 1.4 mmol) and 1-(4-trimethylsilylbuta-1,3-diynyl)-2-(triisopropylsilylethynyl)benzene 8g (1.59 g, 4.2 mmol) were dissolved in H 2 O-THF-Et 3 N (0.01:1:5, 20 mL) in separate vessels. The solutions were degassed vigorously by three freezepump-thaw cycles. The acetylene solution was added via syringe pump to the solution of 6 charged with PdCl 2 (PPh 3 ) 2 (35 mg, 0.05 mmol), CuI (15 mg, 0.08 mmol), and KOH (2.36 g, 42 mmol) over 12 h at 50°C under N 2 . Upon completion, the mixture was concentrated in vacuo and redissolved in CH 2 Cl 2 . The dark residue was filtered through a thin cake of silica gel using CH 2 Cl 2 and concentrated. Chromatography on silica gel (hexanes-THF, 3:1) gave polyyne 7 (1.21 g, 81%) as a tan gum. with H 2 O (3 ´ 20 mL) and brine (2 ´ 20 mL), and then dried (MgSO 4 ). The organic layer was concentrated in vacuo and the resultant oil was redissolved in pyridine (10 mL). The pyridine solution was added over 12 h via syringe pump to a flask charged with Cu(OAc) 2 (3.54 g, 19.5 mmol), CuCl (2.10 g, 15.6 mmol), and pyridine (200 mL) at 60°C. The addition was done under house air and stirred further for 8 h. Upon completion, the mixture was concentrated in vacuo and then redissolved in CH 2 Cl 2 . The mixture was filtered through a thin cake of silica gel using CH 2 Cl 2 and concentrated. Chromatography on silica gel (hexanes-THF, 3:1) afforded 2 (320 mg, 55%) as a light yellow solid; mp 230°C (dec. 
